When faults occur during islanding, faults should be eliminated before the power system is unstable. An islanding system is normally a weak system. The setting of protective devices should be completed before going back to the normal operation. This paper focuses on the impact of protective device when distributed generation is considered in islanding condition, then resulting in protection of the electrical system malfunctions. To overcome this problem, the setting of recloser coordination is investigated in this paper. The fault current and protection coordination is considered for protective device. The results show that the setting recloser for islanding condition, when recloser is set using proposed technique, it can reduce complexity and increase security of recloser.
Introduction
Islanding operation is a condition that a main power system is interrupted, however, energized by DG units interconnected to the distribution system. Islanding operation can occur, when a part of distribution system is disconnected by unplanning. To supply some of the separated parts where DG is available, islanding operation of DG should be performed. In this case, the reliability of the power system is improved, and reduce customer outage costs. Likewise, where DG is available as islanding operation, it may cause negative impacts [1] [2] [3] [4] [5] such as large load rejection, voltage regulation, and etc.
The protection of the future is very strongly connected to the control and operation issues of distribution network. However, when the faults occur during islanding operation, the faults should be eliminated before the power system is unstable. An islanding system is normally a weak system. The frequency and voltage protections should be carefully set up when frequency and voltage deviations are high during a short period. The setting up of protective devices should be completed before going back to the normal operation. The conventional protection in distribution networks is designed to operate for high fault current levels in radial networks, but during island operation of the distribution network, high fault-currents from the utility grid are not present. The several papers are research to detected islanding operation of DG using several techniques [6] [7] [8] [9] [10] [11] .
A S-transform technique for islanding detection based on spectral energy content of the time-frequency transform is proposed [6] . A combination of Wavelet Transform and S-Transform [7] have introduced to detection of islanding event and PQ disturbances in gridconnected hybrid power system. The negative sequence component of the voltage signal is used in islanding detection. A decision tree initialized fuzzy rule base classifier is proposed for islanding detection [8] . The intelligent relay, as introduced in [9] , is viewed as passive islanding protection. This technique proposed relay setting by using both dependability and security performance indices, the latter being particularly important for minimizing nuisance tripping for larger DG penetration levels. The wavelet singular entropy [10] is proposed to detect islanding operation in distributed generation which is interfaced to the microgrid. A Fast Gauss-Newton algorithm [11] is proposed to detect islanding operation. This paper focuses on the impact of protective device when distributed generation is in islanding condition, then resulting in protection of the electrical system malfunctions. The distribution system under investigations is a part of Provincial Electricity Authority (PEA). Under this research, DG data that connect to the PEA distribution are used. The simulations are performed using digital simulation and electrical network calculation software (DIgSILENT). The setting of recloser coordination is investigated in this paper. The fault current and protection coordination is considered for protective device. 
Power System Simulation using DIgSILENT
DIgSILENT powerfactory is employed to simulate and analyse recloser coordination when distributed generation (DG) operates as islanding condition as shown in Figure 1 . The scheme under investigation is part of Thailand's electricity distribution system. From the Figure 1 , it can be seen that photovoltaic and synchronous machine are distributed generation that are connected between substation and distribution sections. The protective devices including circuit breaker, over current relay, under voltage relay, over voltage relay, under frequency relay, and over frequency relay, are installed at B1, B2, B3, B4, B5 and B6. In addition, R1 and R2 are recloser in distribution system while F1 and F2 are fuses. Load of distribution system can be explained as shown in table 2.
Recloser Coordination Programming
Recloser coordination technique to find parameters for setting coordination of protective device is shown by flowchart in Figure 2 . From Figure 2 (a), the data of setting line, transformer, DG, external grid parameter are considered, which depend on operation to calculated load flow and short circuit by user. The minimum current, rated current of fuse, and time-current curve (TCC) are assumed, then, operation time at the same short circuit current, is compared with standard. If operation time is faster than standard, then, parameter that is assumed will be setting as parameter of recloser and fuse. In order to verify set protective device, short circuit current is simulated to consider coordination between recloser (R1) and next recloser (R2). However, this technique is performed very slow and complex, so this paper is aimed to propose a technique to reduce time and complexity step of coordination protective device as shown in Figure 2 (b) and Figure 3 .
Under this research, the short circuit current and voltage including load current, load voltage at R1 and R2 bus is simulated in steady-state by DIgSILENT as shown in Table 3 and Table 4 . From Table 4 , it can be seen that the both DG will not inject current because of transformer connecting to DG, is vector group as Dyn0. The short circuit current as shown in Table 4 , is employed in recloser coordination programming that generated ".local" file. The output ".local" file is set for recloser (R1 and R2) in DIgSILENT using DPL command as shown in Figure 4 . Referring to Figure 4 , and to the time sequence shown in Figure 5 , in case of single line to ground fault, it occurs at the nineth second at location node F2, when both recloser are set as follow in Figure 4 .
will be locked out by TCC2 with operating time of 34.01574 second. Result of recloser event sequence can be summarised in Figure 5 .
Referring to the time sequence shown in Figure 6 , in case of single line to ground fault, it occurs at the nineth second at location node F1, when both reclosers are set as conventional technique follow in Figure 2(a) . In the early stages of recloser, recloser (R1) that was installed was open by TCC1 with operating time of 10.43448 second, then, recloser (R1) was closed by time interval 1 with operating time of 15.44291 second. In this case, the fault should be cleared by recloser R1 and R2, but recloser (R2) will not be operated so that DG synchronous machine is failed by fault current. For this event, if the fault is not cleared, recloser continues to open again with operating time of 23.17694 second, then, recloser was reclosed by time interval 2 with operating time of 38.18446 second. Similar, if the fault is not cleared, then, recloser will be locked out by TCC2 with operating time of 43.70116 second. Result of recloser event sequence can be summarised in Figure 6 .
Referring to the time sequence shown in Figure 7 , In case of single line to ground fault, it occurs at the nineth second at location node F1, when both recloser are set as shown in Figure 4 , recloser (R1 and R2) that 
Conclusion
This paper focuses on the impact of protective device when distributed generation is considered in islanding condition, then resulting in protection of the electrical system malfunctions. The short circuit current and voltage including load current, load voltage at each recloser bus are simulated in steady-state, then, fault current and protection coordination is considered for protective device. The results show that the setting recloser for islanding condition, in case of conventional technique is performed very slow and complex while when recloser is set using the proposed technique, it can be fast operated and simply for setting. As a result, the proposed technique can reduce time and increase security of recloser.
